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CERTIFICATION STATEMENT

I certify that this Closure Plan was prepared under my direction or supervision in accordance
with good engineering practice and the requirements of 40 CFR §257.102 for the GRDA Landfill
located within the Grand River Energy Center complex in Mayes County, Oklahoma. Based on
the information reviewed, this report is to the best of my knowledge and belief, true, accurate

and complete.

' -y /o /ff / 2016
Deren M. Ertugrul, P.E. Date
Oklahoma Registration No. 24595
, oineeri Closure Plan
4 & M Engineering i Grand River Dam Awf:w%%dfiz

Project No. 1986018 Mayes County, Oklghoma
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CLOSURE PLAN

GRAND RIVER DAM AUTHORITY LANDFILL
GRAND RIVER ENERGY CENTER
MAYES COUNTY, OKLAHOMA

1.0 INTRODUCTION

The Grand River Dam Authority (GRDA) owns and operates the Grand River Energy Center
(GREC) electric generating station located approximately three (3) miles east of the City of
Chouteau in Mayes County, Oklahoma. Two (2) coal fired boilers are operated at GREC which
produce Coal Combustion Residuals (CCRs) consisting of fly ash and bottom ash. Fly ash
comprises greater than 80% of CCRs generated at the facility and is largely sold for beneficial
use purposes. Excess fly ash and bottom ash is disposed at a permitted coal ash landfill, herein
referred to as the GRDA Landfill, located within the GREC complex.

The GRDA Landfill is permitted by the Oklahoma Department of Environmental Quality (DEQ)
as a Non-Hazardous Industrial Waste Landfill that is allowed to accept fly ash, bottom ash and
spent powdered activated carbon used to control flue gas emissions, generated at the GREC
(DEQ, 2015). The GRDA Landfill is situated south of the coal fired boiler units within the
GREC complex and has been in operation since 1982. The total landfill permit area consists of
approximately 116 acres, of which only 69.5 acres is available for use. 47 acres have been
utilized for CCR disposal to date.

This written Closure Plan has been prepared to satisfy the requirements of 40 CFR 257.102(b)
which requires existing CCR landfills to prepare “a written closure plan that describes the steps
necessary to close the CCR unit at any point during the active life of the CCR unit consistent
with recognized and generally accepted good engineering practices. The written closure plan
must include, at a minimum, the information specified in paragraphs (b)(1)(i) through (vi) of this

section.”

- Project No. 1986-018

— Closure Plan
4 & M Engineering ! Grand River Dam Authority Landfill
Muyes County, Oklahoma
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2.0 CLOSURE PLAN [40 CFR 257.102(b)]

Closure of the GRDA Landfill will be necessary once there is no further CCR production at
GREC or once the final closure elevations for CCR materials are achieved. Closure of the
landfill will be accomplished by closing the CCR waste materials in place. The proposed
closure of the GRDA Landfill will be completed according to the following general steps:

» The top of the CCR waste material will be graded and compacted to establish a stable
subgrade for the construction of the final cover system. Subgrade elevations shall not
exceed the maximum allowable top of waste elevations as determined by the approved
closure grading plan.

* A twenty four (24) inch thick compacted barrier layer consisting of clay soil shall be
placed over the prepared subgrade.

* A minimum of twelve (12) inches of soil capable of sustaining native plant growth shall
be placed over the compacted barrier layer.

+ Native plant cover shall be installed through seeding, sprigging or sodding of the site.

o Soil and vegetative cover of the southern and western exterior slopes that was installed

earlier shall be inspected and restored, if necessary.

The following sections further describe the applicable closure requirements and procedures.

2.1  Final Cover System [40 CFR 257.102(b)(iii)]
The purpose of the final cover system is to control, minimize or eliminate, to the maximum
extent feasible, post-closure infiltration of liquids into the waste thereby minimizing the release

of CCR, leachate, or contaminated run-off to the ground or surface waters or to the atmosphere.

Based on the éxisting DEQ approved landfill Closure Plan, a maximum of 69.5 acres will require
final closure as shown in Figure 1. If closure is required prior to the utilization of the entire 69.5
acre area, this Plan will be revised and a revised closure design will be developed. Itis
anticipated that prior to the closure of GRDA Landfill, updated engineered construction
drawings and specifications will be prepared for closure construction and submitted to DEQ for

approval prior to commencing closure activities.

; o Closure Plan
;;; j::%fﬁ% " : 2 Grand River Dam Authority Landfill
t No. | Mayes County, Oklahoma
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The final cover system will consist of a clay barrier layer, an erosion layer and vegetative cover.
Prior to final cover system construction, the top of the CCR waste material will be graded and

compacted to establish a firm subgrade for final cover construction.

The clay barrier layer will consist of at least twenty four (24) inches of earthen material
constructed in six (6) inch compacted lifts over the prepared subgrade. The clay barrier layer
shall have a hydraulic conductivity no greater than 1.0 x 107 cm/sec. It is estimated that 224,253
cubic yards of clay material will be required to construction the clay bérriar layer.

The barrier layer soils shall meet the following standards:
1. Plasticity Index (ASTM D4318): Plasticity index shall be greater than or equal to 10%.
2. Liguid Limit (ASTM D4318): Liquid Limit shall be greater than or equal to 24%.
3. Percent Fines (ASTM D422): Percent fines passing the #200 mesh sieve shall be
greater than or equal to 30%.
4. Gravel Amount (ASTM D422): The amount of gravel (dry-weight percentage retained
on the No. 4 sieve) shall be less than or equal to 20%.
5. Particle Size: Particle size shall be less than one-inch in diameter.
6. Water Content: After the soil is compacted, the water content of the soil shall be equal
to or greater than optimum moisture.
7. Seil Density: Afier the soil is compacted, the minimum density of the soil shall be
greater than or equal to:
a. 95% of the standard proctor density (ASTM D698); or
b. 90 % of the modified proctor density (ASTM D1557).

Soil having characteristics within the above limits are workable, good for erosion control and
suitable for attaining proper grading. This soil will help minimize liquid infiltration and leachate
generation. The soil characteristics for the clay cover soils shall be tested at a minimum rate of

one sample per 10,000 cubic yards for conformance.

S Cloyure Plan
fﬁ@g gt 3 Grand River Dam Authority Landfill
' No, Mayes County, Oklahoma
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The erosion layer will be installed above the barrier layer and will consist of at least twelve (12)
inches of soil capable of sustaining native plant growth. It is estimated that approximately
112,127 cubic yards of vegetative soil will be required.

A permanent vegetative cover shall be established with plant species that are of equal or superior
utility to native vegetation during each season of the year. Permanent vegetation must be
effective, long-lasting and capable of self-regeneration and plant succession. Deep-rooted plants,

trees, or other similar vegetation should not be allowed to thrive on the final cover.

The final cover gradient on top of the fill, as measured from the center of the fill area to the
break in slope between the top and sides of the fill, shall not exceed four (4) percent (25:1) so as
to prevent the erosion of cover. Final side slopes of the fill shall not exceed twenty-five (25)
percent grade (4:1). Surface contours, including the final grading of completed disposal areas,
shall prevent ponding of water and erosion of fill arcas.

2.2 Final Certification and Survey

Upon completion of the final closure, a certification of final closure will be prepared by a
qualified professional engineer verifying that the closure has been completed in accordance with
the Closure Plan, engineering design and applicable regulations. The certification of final
closure will include as-built drawings for the final cover system with elevations and thickness of

cach layer as verified by a professional land surveyor during construction,

2.3 Estimated Maximum Inventory of CCR [40 CFR 257.102(b)(iv)]

Based on historical records of CCR disposal at the landfill and the expected compaction density
of these materials, GRDA estimates that approximately 4,297,533 cubic yards of CCRs have
been placed within the landfill through December 31, 2015. Based on the information provided
by GRDA, the estimated maximum total capacity of the landfill is 7,113,607 cubic yards.

2.4 Estimated Maximum Area of Cover [40 CFR 257.102(b)(v)]
The total permit area of the landfill consists approximately 116 acres, of which only 69.5 acres
(3,049,200 square feet) have been developed.

o Closure Plan
ﬁrﬁfm@ﬂfﬁgﬁrg 8 4 Grand River Dam Authority Landfill
, 3 Mayes County, Oklghoma
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2.5  Schedule of Closure and Required Notifications [40 CFR 257.102(b)(vi]
Closure of the GRDA Landfill will begin no later than 30 days following the known final receipt
of CCR or non-CCR waste. If remaining capacity is available, closure may be delayed for up to
two years after the most recent receipt of waste if there is a reasonable likelihood that it will
receive additional wastes in the future. Closure of the landfill can also be delayed if CCR will be
removed from the landfill for beneficial use purposes.

Based on recent disposal rates, the existing 69.5 acre landfill is expected to reach capacity in
2049. Closure of the GRDA Landfill is anticipated to be completed within 6 months after
commencing closure activities. No later than the date that GRDA initiates closure of the landfill,
GRDA must prepare a notification of intent to close the landfill. The notification must include
the certification by a qualified professional engineer for the design of the final cover system.

Upon completion of closure, GRDA must obtain a certification from a qualified professional
engineer verifying that closure has been completed in accordance with the Closure Plan. Within
30 days of completion of closure of the landfill, GRDA must prepare a notification of the closure
of the landfill.

Following closure of the landfill, GRDA must record a notation on the deed to the property
stating that the land has been used for the disposal of CCR and that its use is restricted under the
post-closure care requirements. Within 30 days of recording a notation on the deed to the
property, GRDA must prepare a notification stating that the notation has been recorded. The

notification is considered complete when it has been placed in the facility’s operating records.

A tentative schedule of closure activities are provided in Table 1 below based on the timeline of
required activities discussed in this Closure Plan. As shown in Table 1, the closure of the GRDA
Landfill is expected to be complete by July 31, 2050.

o Closure Plan
A & M Engineering ; , .
Project No. 1986-018 3 Grand Rwﬁng gxfg ;gkizhnféf
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TABLE 1: GRDA Landfill Tentative Closure Schedule

Project No. 1986-G18

Anticipated
“ Anticipated Completion
TASK Description Start Date Date
Landfill Operation
CCR Disposal 1982 12/31/2049
Design / Bidding
Preparation Closure Design Drawings and Specifications 3/31/2049 9/30/2049
Obtain a Qualified Contractor to Perform Closure 9/30/2049 12/31/2049
Construction
Place a Notification of Intent to Close the Landfill in the Operating
Record 1/31/2050 1/31/2050
Send Notification of Intent to Close to DEQ and Post Notification
to the Internet Website. 1/31/2050 1/31/2050
Perform Closure Construction Activities 1/31/2050 7/31/2050
Post-Construction
Certification of final closure by Professional Engineer 8/1/2050 8/31/2050
Place a Notification of Final Closure Completion in the Operating
Record 8/1/2050 8/31/2050
Send Notification of availability of Closure Completion
documentation to DEQ and publish to the Internet Website 8/1/2050 8/31/2050
Record a Notation of the landfill closure on the Deed of the Property |  8/1/2050 8/31/2050
Place a Notification of the Deed Notation in the Operating Record 8/1/2050 8/31/2050
Send Notification of availability of Deed Notation to DEQ and
publish Deed Notation to the Internet Website 8/1/2050 8/31/2050
Post-Closure Care Period 9/1/2050 9/1/2080
T Closure Plan
4 & M Engincering 6 Grand River Dam Authority Landfil

Muayes County, Oklahoma
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2.6  Closure Cost Estimates and Financial Assurance
GRDA will continue to provide DEQ with annual closure cost estimate updates and satisfy

financial assurance obligations required by the facility permit.

3.0 PLAN AMENDMENTS AND REVISIONS

In accordance with 40 CFR 257.102(b)(3), GRDA may amend this written Closure Plan at any
time provided the revised plan is placed in the facility’s operating record as required by Part
257.105(g)(3). GRDA is required to amend this written Closure Plan whenever there is a change
in conditions that would substantially affect the written plan in effect or if unanticipated events

before or afier the commencement of closure activities necessitates a revision.

GRDA must amend this Plan at least 60 days prior to a planned change in the operation of the
facility or no later than 60 days after an unanticipated event requires the need to revise the Plan.
If a written closure plan is revised after closure activities have commenced for the landfill,

GRDA must amend the written closure plan no later than 30 days following the triggering event.

4.0 RECORDKEEPING REQUIREMENTS
In accordance with 40 CFR 257.105, GRDA must maintain this Closure Plan in the facility

operating record.

5.0 OTHERNOTIFICATION REQUIREMENTS
In accordance with 40 CFR 257.106(g), the DEQ Land Protection Division must be notified
when this document or any subsequent amendments or revisions to this document are placed in

the operating record and on the publicly accessible internet site.

6.0 CCR WEBSITE REQUIREMENTS
In accordance with 40 CFR 257.107, GRDA must maintain this Closure Plan on the corporate
“CCR Rule Compliance Data and Information” webpage.

S Closure Plan
4 & M Engineering . ity Landfi
Prgject No, 1986-018 7 Grand Rwi;ﬁ? jzzgtzymg
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7.0 REFERENCES
Holway-United, Grand River Dam Authority 490-MW Coal-Fired Generating Station Ash
Disposal Site Permit Application, Chouteau, Oklahoma. August 22, 1979.

Oklahoma State Department of Health (OSDH), Permit for a Coal Ash Disposal Site. January 13,
1981.

Oklahoma Department of Environmental Quality (DEQ), Permit Modification to add an
additional Solid Waste Stream, Grand River Dam Authority, Mayes County, Permit 3549012.
February 20, 2015.

United States Environmental Protection Agency (USEPA), 40 CFR Part 257, Subpart D. April
17, 2015.

Grand River Dam Authority (GRDA), Coal Combustion Residual Fugitive Dust Control Plan for
Grand River Energy Center. October 2015

T . Closure Plon
A & M Engineering . .
Project No. 1986-018 8 Grand River Do Author 4 Langtl
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CERTIFICATION STATEMENT

I certify that this Post-Closure Plan was prepared under my direction or supervision in
accordance with good engineering practice and the requirements of 40 CFR §257.104 for the

' GRDA Landfill located within the Grand River Energy Center complex in Mayes County,

Oklahoma. Based on the information reviewed, this report is to the best of my knowledge and

belief, true, accurate and complete.

A&M ENGINEERING AND ENVIRONMENTAL SERVICES, INC.

Iﬁ/ H /;

Date

Oklahoma Registration No. 24595

Post-Closure Plan
i Crand River Dam Awthority Lavdfill
Muayes County, Oklahoma

A & M Engineering
Project No. 1986-018
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POST-CLOSURE PLAN

GRAND RIVER DAM AUTHORITY LANDFILL
GRAND RIVER ENERGY CENTER
MAYES COUNTY, OKLAHOMA

1.0 INTRODUCTION

The Grand River Dam Authority (GRDA) owns and operates the Grand River Energy Center
(GREC) electric generating station located approximately three (3) miles east of the City of
Chouteau in Mayes County, Oklahoma. Two (2) coal fired boilers are operated at GREC which
produce Coal Combustion Residuals (CCRs) consisting of fly ash and bottom ash. Fly ash
comprises greater than 80% of CCRs generated at the facility and is largely sold for beneficial
use purposes. Excess fly ash and bottom ash is disposed at a permitted coal ash landfill, herein
referred to as the GRDA Landfill, located within the GREC complex.

The GRDA Landfill is permitted by the Oklahoma Department of Environmental Quality (DEQ)
as a Non-Hazardous Industrial Waste Landfill that is allowed to accept fly ash, bottom ash and
spent powdered activated carbon used to control flue gas emissions, generated at the GREC
(DEQ, 2015). The GRDA Landfill is situated south of the coal fired boiler units within the
GREC complex and has been in operation since 1982. The total landfill permit area consists of
approximately 116 acres, of which only 69.5 acres is available for use. 47 acres have been
utilized for CCR disposal to date.

This written Post-Closure Plan has been prepared to satisfy the requirements of 40 CFR
257.102(d) which requires existing CCR landfills to prepare “a written post-closure plan that
includes, at a minimum, the information specified in paragraphs (d)(1)(i) through (iii) of this

section.”

2.0 POST-CLOSURE PLAN [40 CFR 257.104(d)]
Following closure of the GRDA Landfill, post-closure care must be provided for 30 years.
During the post-closure care period, the landfill will be monitored and maintained as described in

the following sections.

Post-Closure Plan
Grand River Dam Authority Landfill
Mayes County, Oklahoma

A & M Engineering /
Project No. 1986-018
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2.1  Monitoring and Maintenance Activities [40 CFR 257.104(d)(1)(i)]
During the post-closure care period, access to the site will be controlled by the facility perimeter
fence, access gates and regular facility security. Only authorized personnel will be allowed entry

into the landfill area.

GRDA will maintain the integrity and effectiveness of the final cover system by making repairs
to the final cover as necessary to correct the effects of settlement, subsidence, erosion, or other
events and preventing run-on and run-off from eroding or otherwise damaging the final cover.
All areas of erosion, settlement and subsidence will be repaired with suitable fill soil and re-
vegetated. Surface water controls will be maintained as necessary to ensure proper site drainage.
Vegetation will b&i mowed at least annually to control the growth of unwanted vegetation that
may damage the integrity of the final cover system. Regular inspections of the landfill, including
cover areas, slopes, surface water controls and ancillary features will be performed, at least

quarterly, in order to identify any relevant maintenance items that require attention.

GRDA will continue to maintain the groundwater monitoring system and implement the
groundwater monitoring program in accordance with the landfill Sampling and Analysis Plan
and 40 CFR 257.90 through 257.98.

2.2 Post-Closure Contact Person [40 CFR 257.104(d)(1)(ii)]
The contact information for the GRDA Landfill during the post-closure care period will be as
follows:

Grand River Dam Authority

Attn: Superintendent of Environmental Compliance

P.O. Box 70

Langley, Oklahoma 74350-0070

The name, address and telephone number of the post-closure contact person will be updated as

necessary upon notice of closure.

Lo Post-Closure Plan
A& M Engineering . L .
Project No. 1986-018 2 Grand R:vi;ag:;n égﬁg lgk?gf%
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2.3 Post-Closure Site Use [40 CFR 257.104(d)(1)(iii)]
The landfill will remain part of the GREC complex and will be maintained regularly. There will
be no use of the landfill during or after the post-closure care period that will damage the integrity

of the final cover system.

2.4  Post-Closure Cost Estimates and Financial Assurance
GRDA will continue to provide DEQ with annual post-closure cost estimate updates and satisfy

financial assurance obligations required by the facility permit.

3.0 PLAN AMENDMENTS AND REVISIONS [40 CFR 257.104(d)(3)]

In accordance with 40 CFR 257.104(d)(3), GRDA may amend this written Post-Closure Plan at
any time provided the revised plan is placed in the facility’s operating record as required by Part
257.105(g)(3). GRDA is required to amend this written Post-Closure Plan whenever there isa
change in conditions that would substantially affect the written plan in effect or if unanﬁcipatéd
events before or after the commencement of closure activities necessitates a revision. GRDA
must amend this Plan at least 60 days prior to a planned change in the operation of the fgcility or
no later than 60 days after an unanticipated event requires the need to revise the Plan. Ifa
written Post-Closure Plan is revised after post-closure activities have commenced, GRDA must

amend the written Post-Closure Plan no later than 30 days following the triggering event.

4.0 RECORDKEEPING REQUIREMENTS
In accordance with 40 CFR 257.105, GRDA must maintain this Post-Closure Plan in the facility
operating record.

5.0 NOTIFICATION REQUIREMENTS
In accordance with 40 CFR 257.106(g), the DEQ Land Protection Division must be notified
when this document or any subsequent amendments or revisions to this document are placed in

the operating record and on the publicly accessible internet site.

S Post-Closure Plan
A& M Engineering iven i
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No later than 60 days following the completion of the post-closure care period, GRDA will

prepare a notification verifying that the post-closure care has been completed. The notification
must include the certification by a qualified professional engineer verifying that post-closure care

has been completed in accordance with the post-closure plan and 40 CFR 257.104.

6.0 CCR WEBSITE REQUIREMENTS
In accordance with 40 CFR 257.107, GRDA must maintain this Closure Plan on the corporate
“CCR Rule Compliance Data and Information™ webpage.

o Post-Closure Plan
A& M Engincering ; . i
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7.0 REFERENCES
Holway-United, Grand River Dam Authority 490-MW Coal-Fired Generating Station Ash
Disposal Site Permit Application, Chouteau, Oklahoma. August 22, 1979.

1981.

Oklahoma Department of Environmental Quality (DEQ), Permit Modification to add an

additional Solid Waste Stream, Grand River Dam Authority, Mayes County, Permit 3549012.
February 20, 2015.

l Oklahoma State Department of Health (OSDH), Permit for a Coal Ash Disposal Site. January 13,

United States Environmental Protection Agency (USEPA), 40 CFR Part 257, Subpart D. April
17, 2015.

Grand River Dam Authority (GRDA), Coal Combustion Residual Fugitive Dust Control Plan for
Grand River Energy Center. October 2015
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INITIAL RUN-ON AND RUN-OFF CONTROL PLAN
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CERTIFICATION STATEMENT

I certify that this Run-on and Run-off Control Plan was prepared under my direction or
supervision in accordance 40 CFR §257.81(c) for the GRDA Landfill located within the Grand
River Energy Center complex in Mayes County, Oklahoma. Based on the information reviewed
this report is to the best of my knowledge and belief, true, accurate and complete.

A&M ENGMEERING AND ENVIRONMENTAL SERVICES, INC.
af %';?,amﬂ.;, N,

?1 ‘z%:g@ e

f 57 CERIM A M. ;

%t ] Emﬂwl ’

Kbl

R QA0 :‘* 10/ [201e
Deren M. Ertngml, P.E. Date
Oklahoma Registration No. 24595

Initiad Rur-On and Run-Off Control Plan
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Project No. 1986-016 i Grand Rm&ﬁfggjﬁ“g&%
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3

INITIAL RUN-ON AND RUN-OFF CONTROL PLAN

GRAND RIVER DAM AUTHORITY LANDFILL
4 GRAND RIVER ENERGY CENTER
MAYES COUNTY, OKLAHOMA

1.0 INTRODUCTION

The Grand River Dam Authority (GRDA) owns and operates the Grand River Energy Center
(GREC) electric generating facility located approximately three (3) miles east of the City of
Chouteau in Mayes County, Oklahoma. Two (2) coal fired boilers are operated at GREC which
produce Coal Combustion Residuals (CCRs) consisting of fly ash and bottom ash. Fly ash
comprises greater than 80% of CCRs generated at the facility and is largely sold for beneficial
use purposes. Excess fly ash and bottom ash is disposed within a pemiited coal ash landfill,
herein referred to as the GRDA Landfill, located within the GREC complex.

On April 17, 2015, the United States Environmental Protection Agency (USEPA) published a
final rule for the Disposal of CCRs from Electric Utilities. This new rule regulates the disposal
of CCRs under 40 CFR Parts 257 and 261. The rule applies both to new and existing CCR

landfills and surface impoundments at coal burning electric utility sites.

40 CFR 257.81(c)(1) requires existing CCR landfill facilities to prepare “initial and periodic
run-on and run-off control system plans for the CCR unit according to the timeframes specified
in paragraphs(c)(3) and (4) of this section. These plans must document how the run-on and run-
off control systems have been designed and constructed to meet the applicable requirements of
this section. Each plan must be supported by appropriate engineering calculations. The owner or
operator has completed the initial run-on and run-off control system plan when the plan has
been placed in the facility's operating record as required by $§257.105(g)(3).”

This Run-On and Run-Off Control Plan has been prepared to satisfy the requirements of 40 CFR
257.81(c).

Lo Initial Run-On and Run-Off Controf Plan
’;;;ffpgf‘;*‘;‘;’;f{% s ! Grand River Dam Authority Landfill
’ Maves County, Oklahoma.
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2.0 LANDFILL INFORMATION

The GRDA Landfill is permitted by the Oklahoma Department of Environmental Quality (DEQ)
as a Non-Hazardous Industrial Waste Landfill that is allowed to accept fly ash, bottom ash and
spent powdered activated carbon used to control flue gas emissions, generated at the GREC
(DEQ, 2015). The GRDA Landfill is situated south of the coal fired boiler units within the
GREC complex and has been in operation since 1981. The total landfill permit area consists of
approximately 116 acres, of which only 47 acres have been utilized for CCR disposal and

remains active to date.

2.1 Design and Construction History

Prior to permit issuance and construction, it was established through the performance of
geotechnical investigations and testing that the landfill site was underlain by an impermeable
clay layer that ranged in thickness from 11 to 23 feet across the site (Holway-United, 1979). The
landfill was initially established by constructing a perimeter dike around a 70 acre portion of the

permitted landfill area as shown in Figure 1.

The perimeter dikes were constructed of native clay soils from the site. Approved grading plans
for the site indicate that the exterior slopes of the perimeter dike was designed to range between
3 feet Horizontal to 1 foot Vertical (3:1) and 2.5:1 while the interior slopes were designed to
range between 2:1 and 2.5:1 (Holway-United, 1979).

The landfill was designed so that all surface water drainage is routed around and/or away from
the landfill area. Current site drainage patterns are shown in Figure 2. Minimal watershed areas
impact the outer perimeter of the landfill as the general site topography promotes drainage away
from the perimeter of the landfill, especially on the south, east and west sides of the landfill. The
majority of surface water on the north side of the landfill naturally drains around the landfill in a
direction parallel to the perimeter dike to natural drainages within the site. Potential run-on is
controlled primarily by the perimeter landfill dike which ranges in height from 3 to 30 feet above
the surrounding topography. On the north and east sides of the landfill, drainage ditches also
help convey potential run-on flow around the perimeter dike of the landfill.

S Iritial Rur-On and Run-Off Control Plan
f,r‘;ﬁ%f‘%% s 2 Grand River Dam Authority Landfill
S Mayes County, Okdahoma.
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On the western and southern sides of the landfill diversion channels are not required because the
topography promotes drainage away from the perimeter of the landfill and directly into a series
of permitted Class III industrial wastewater treatment impoundments regulated by an Oklahoma
Pollutant Discharge Elimination System (OPDES) permit. The industrial wastewater system
consists of eleven (11) process water and storm water retention/treatment basins around the
western and southern perimeter of the landfill. These surface impoundments provide a total
holding capacity of 1,371,521,000 gallons as stated in the facility OPDES permit and receive
process water; cooling tower water; and storm water run-off from the landfill, coal pile, and the

operational areas of the plant.

2.2 Operational Methods
General operational activities employed at the GRDA Landfill include the transportation and
placement of CCRs in the landfill; general maintenance of the landfill; and installation of soil

cover as necessary.

CCR material to be disposed at the landfill is transferred from storage silos to transport vehicles
utilizing dry loading methods. During loading, fly ash is moisture conditioned for the purposes
of fugitive dust control and compaction in the landfill (GRDA, 2015). Bottom ash has a
granular/gravel texture and is also dampened with water for fugitive dust control purposes prior
to loading (GRDA, 2015). Once loaded, the transport vehicles then convey CCRs to the landfill
for final disposal. At the landfill, water trucks are used to minimize fugitive dust as necessary.
Application of daily soil cover is not generally necessary for the conditions at this landfill.

As design top of waste elevations are achieved, GRDA has applied either final or intermediate
soil cover to the exterior landfill slopes and has established vegetation in order to minimize water
infiltration into the landfill and reduce erosion and transport of soils and/or CCR materials from
the landfill. Side slopes are regularly mowed, monitored and maintained. Precipitation run-off
from the exterior slopes is collected within the wastewater impoundments around the landfill.
Precipitation run-off from the active landfill area is collected within the permitted landfill area

and drained into the industrial wastewater treatment system.

Initial Run-On and Run-Off Control Plan

A & M Engineering o I i AT
Project No. 1986-016 3 Grand ﬂ‘”jf’ mﬁ;‘;‘%‘;‘;‘w
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3.0 RUN-ON CONTROLS

40 CFR 257.81(a)(1) requires existing CCR landfill facilities to design, construct, operate and
maintain a run-on control system to prevent the flow onto the active portion of the CCR unit
during the peak discharge from a 24-hour, 25-year storm event. In order to verify that the
landfill complies with the run-on control system requirements, drainage calculations were
performed assuming a 25-year, 24-hour storm precipitation of 7.1 inches, based on the current
National Resource Conservation Service (NRCS) storm database. Drainage calculations are
provided in Appendix A. The perimeter dike prevents any potential peak run-on flow from a
24-hour, 25-year storm event from entering the active portion of the landfill.

4.0 RUN-OFF CONTROLS

40 CFR 257.81(a)(2) requires existing CCR landfill facilities to design, construct, operate and

maintain a run-off control system from the active portion of the CCR unit to collect and control
at least the water volume resulting from a 24-hour, 25-year storm. Run-off from the active
portions of the CCR unit is maintained within the permitted landfill area then flows to the
permitted wastewater treatment impoundments on the western and southern sides of the landfill.
Run-off from the areas of CCR unit where final or intermediate cover is already in place also
flows into wastewater treatment impoundments either directly or through perimeter drainage
swales. The wastewater treatment system handles process water and storm water from the
operational areas of the plan, including the landfill, and is regulated by an OPDES permit.

In accordance with 40 CFR 257.81(b), run-off is managed in a manner consistent with the

surface water requirements of 40 CFR 257.3-3.

50 PLAN AMENDMENTS
In accordance with 40 CFR 257.81(c)(2), GRDA may amend this written Run-On and Run-Off
Control Plan at any time provided the revised plan is placed in the facility’s operating record as

required by Part 257.105(g)(3). GRDA is required to amend this written Run-On and Run-Off

Initial Run-Onand Run-Off Conmrol Plan

A & M Engineering ;i ity Landfi
Project No. 1986-016 1 Grand mf@%ﬁ’ygﬂaﬁmf
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Control Plan whenever there is a change in conditions that would substantially affect the written

plan in effect.

6.0 PLAN REVISIONS

In accordance with 40 CFR 257.81(c)(4), GRDA must a prepare periodic Run-On and Run-Off
Control Plan at least once every five (5) years. The deadline for completion of the first periodic
Run-On and Run-Off Control Plan is five (5) years from the date of this initial Plan.

7.0 RECORDKEEPING REQUIREMENTS

In accordance with 40 CFR 257.105, GRDA must maintain this Run-On and Run-Off Control
Plan in the facility operating record. Unless specified otherwise, each file must be retained for at
least five (5) years following the date of each occurrence, measurement, maintenance, corrective

action, report, record, or study.

8.0 NOTIFICATION REQUIREMENTS
In accordance with 40 CFR 257.106(g), the DEQ Land Protection Division must be notified
when this document or any subsequent amendments or revisions to this document are placed in

the operating record and on the publicly accessible internet site.

9.0 CCR WEBSITE REQUIREMENTS

In accordance with 40 CFR 257.107, GRDA must maintain this Run-On and Run-Off Control
Plan on the corporate “CCR Rule Compliance Data and Information” webpage. Unless
otherwise required, the information required to be posted to the CCR Website must be made

available to the public for at least five (5) years following the date on which the information was

first posted.

N Initial Runi-On and Run-Gff Control Plan
grﬁjﬁﬁ?f ﬁg’%g 5 Grand River Dam Authority Landfill
h Maves County, Oklahoma.
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"

WinTR~55 Current Data Description

~= Tdentification Data -~

User: e Date: 10/10/2016
Project: GRDA Units: English
SubTitle: RUN-ON W1 Areal Units: Rcores

Brate: Oklahoma
County: Mayes

Filename: Z:\1 - Engineering & Envirompentall\Active\1986 - GRDANDLIE ~ Run-~on Run-off Plan\Wl.w55

e Sri-Rrea Data ---

Hame Description Reach Arealac) RCR T
Wi Outlet 0.74 82  .106
Total arear .74 (acg)
=wm Storm Data -
Rainfall Depth by Rainfall Return Period
2-¥r B-¥r 10~¥r 25-¥r 50-Y¥r 100=Yr I-¥r
{in} {in} fin) {in} {in} {in} {in}
4.0 5.2 6.1 7.1 8.0 8.5 3.2
Storm Data Source: User-provided custom storm dats
Rainfall Distribution Type: Type II
Dimensionless Unit Hydrograph: <standards
WinTR~55, Version 1.00.10 ~ Page 1 1071072016 12:03:03 pM
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DME GRDA
RUN~ON W1
Maves County, Oklahoma
Storm Data
Rainfall Depth by Rainfall Return Period
2-Yr S-¥r 10-%r 25~y 50-Yr 100-Yr 1=Yr
{in) {in) {in) {in} {in) [in} fin)
4.0 5.2 6.1 7.1 8.0 8.9 3.2
Storm Data Source: User-provided custom storm data
Rainfall Distribution Type: Type 11
Dimensionless Unit Hydrograph: <standard>
WinTR~55, Version 1.00.10 Page 1 1071072016 12:03:03 PM
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DME GRDA
RUN-ON. W1
Maves County, Cklahoms

Warershed Peak Teble

Sub-~hrea Peak Flow by Rainfall Return Period
vr Reach 2541
Identifier cfs)
SUBAREAS
Wi 5.55
REACHES
OUTLET 5.55
WinTR-55, Version 1L.00.10 Page 1 10/16/2016

32:03:03 pM
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DME GRDA
RUN~ON W1
Mayes County, Uklahoma
Hydrograph Peak/Peak Time Tabis
Sub-Brea Peak Flow and Peak Time (hr) by Rainfall Return Period
or Reach 25~¥r
Identifier {cts)
{hr}

SUBRREAS
Wi 5,55

11.%94
REMCHES
CUTLET 5.55
WinTR~55, Version 1.00.10 Page 1 0/40/2018

12:03:03 M
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EME GRDB
RUN-ON W1
Mayes County, Oklahoma

Sub-Breas Surmery Table

Bub~frea Drainage Time of Curve Recelving Sub-Area
Identifier Brea Concentration Number Beach Iescription
{acy {hr}
Wi 74 0.108 B2 Outlet
Total Area: L4 fach
WinTR~-55, Version 1.00.10 Page 1 101072016

12:03:0% M
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DHE GRDA
RUN-ON W1
Mayes County, Oklahoma
Sub-~Area Time of Concentration Detalls
Sub-Ares Flow Mannings's End Hetted Travel
Identifier/ lLength Slope n Area Perimeter Velocity Time
(1) 1fe/ ) {ag frl (£t} {ft/nec) they
Wl
BHEET 30 o.0i02 0.150 0.073
CHERNEL 385  0.0102 0.030 4.00 B.26 3.072 0.033
Time of Concentration L1086
WinTR~-58, Version 1.00.10 Page 1 I0/10/2008  12:03:03 24
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DME GRDA
RUN~ON W1
Mayes County, Oklahoma

Sub~Area Land Use and Curve NWumber Details

Sub-Area Bydrologic  Sub-Rrea Curve
Identifier Lend Use So0il Area Humber
Group {ac)
Wi Open space; grass cover 50% to 75% (fair) C .37 79
Open space; grass cover 50% to 75% (fair} b 37 84
Total Area / Weighted Curve Humber 74 82
WinTR-55, Version 1.00.10 Page 1 LO/10/2016 12:03:03 M
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l.

Worksheet
Worksheet for Triangular Channel

Project Description

Workshest North Dike

Flow Elerment Triangular Char

Method Manning's Forrr

Buolve For Channet Depth

Input Diata

Mannings Coeffic 0.030

Slope 010120 #R

Left Side Slope 300 H:¥

Right Side Slope. 1000 H:V

Discharge 555 ¢ofs

Resulls

Dapth 082 B

Flow Ares 25 W

Wetled Pariry 814 B

Top Width 801 R o

Crtcai Depth 054 # ¢ Frow DEPTH < HEIGHT oF DikE -oxe

Critical Slope  0.020752 WA

Velocity 235 fus

Valocity Head 008 1

Specific Energ 068 #

Froude Mumbs o7

Flow Type  Suboritical
Title: GRDA Project Enginoer; HP
L AE -~ runeon vuneoff plarigrdatm2 ABM Enginearing Flomitiaster v8.1 [5140]
10016 120831 PM & Haonted Mothods Ing. 37 Brovkside Road  Waterbiay, CT 08708 USA  (202) 75516668 Page 1 of 1
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WinTR-55 Corrent Data Description

~me Toentification Data e

User: bME Date: 10/30/2016
Project:  GRDA Units: English
BubTirvlie: W2 Breal Unitsy BAores

State: Oklahoma
County: Mayes

Filenames: 2231 - Engineering & Environmental\Bctive\19286 - GRDANOLE - Run-on Run-off Plan\B2.wi5

e Sl Byeg Data =

Hame Pescription Reach hrealac) RON Te
we Outlet 8.27 82 501
Toval area: 8.27 (ac)
v Stoyrm Daty. e
Reinfall Depth by Rainfall Beturn Period

=Yy S-Yr 10~¥r 25~¥r 50~¥r 100~Yr I~¥r

{ing {ing {in) lin} {in} tin} {in}

4.0 5.2 .1 7.3 8.0 8.9 3.2
Storm Data Scurce: Hayes County, OK (BRCS)
Bainfall Distribution Type: Type II
Dimensionless Unit Hydrograph: <standard>
WinTR~55, Version 1.00.10 Page 1 10/30/2018 11:59:17 mm
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e GRDB
W2
Mayes County, Oklahoma
Storm Data
Rainfall Depth by Rainfall Return Period

2-yr 5-yr 10-¥r 25-¥r 50-yr  100-Yr 1-vr

ing find fin) fin} {dn} {ing fimy

4.0 5.2 6.1 T4 8.0 8.8 3.2
Btorm Data Source: Maves County, OK  (HRCS)
Bainfall Distribution Type: Type 11
Dimensionless Unit Hydrograph: <standard>
WinTR-55, Version 1.00.10 Page 1 1071072006 11:58:17 Am
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DME GHDA
Wz
Mayes County, Oklahoma

Warershed Peak Table

Sub-Brea Peak FPlow by Bainfall Return Period
or Reach 25-%r
Tdentifier {cfs)
SUBARERB
w2 36.26
RERCHES
OUTLET 36.26
WinTR-55, Version 1.00.10 Page 1 1071072016

11:5%:17 AM
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DME ’ GRDA
w2
Mayes County, Oklahoma

Hydrograph Peak/Peak Time Table

Sub-Area Peak Flow and Peak Time (hri by Rainfall Return Period
or. Reach 25-%r
Identifier {cEs)
{hr}

SUBAREAS
Wz 36.26

12:37
RERCHES
CUTLETY 38.26

WinTR~55, Version 1.00.10 Page 1 10/10/2016 11:59:17 MM
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DHE GRDA
W2
Mayes County, Oklahoma
Sub~Area Summary Table
Bub~Area Drainage Time of Curve  Receiving Eub-Area
Identifier Area Concentration Humber Reach Description
fac) {hr}
Wz B.27 0.501 82 tutlet
Total Area: B.27 lac)
L
WinTR~55, Version 1.00.10 Page 1 1071072018

11:58:17 aM

ED_001836_00000076-00050



DME GRDA
W
Mayes County. Oklahoms

Bub~Area Time of Concentration Details

Sub-Area Flow Mannings's Eng Wetred Travel
Identifier/ Length Slope 4 Area Perimerer Velogity  Time
{fr) e/t {sq fr) £e} (Erisec) {hr}
Wi
SHEET 100 0.0031 0.150 ; 0.308
CHANNEL 1542  D.0074 0.030 21.00 24.32 3.868 0.108
CHANNEL 1273 0.0078 2.030 10.00 10.79 4,160 0.085
Time of Conceptration 501
WinTR-55%, Version 1.00.10 Page 1 1071072016 131:59:17 AM
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DME GRDAR
W2
Hayes County, Oklahoms

Sub~Area Land Use and Curve Humber Details

Bub~Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Hunber
Group [ac)
we Open space: grass cover 50% to 75% [fair) c 4.134 78
Open space; grass cover 50% to 75% {fain 5] 4.1386 B4
Total Area / Weighted Curve Nupber 8.27 g2

WinTR-55, Version 1.00.10 Page 1

10/10/2018 11:59:17 BM
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Worksheet
Worksheet for Triangular Channel

Worksheet East Dike/Ditch
Flow Element Trigngular Char
Method Mamning's Forir
Solve For Chaonel Depth
input Data

Manmings Confic D030

Slope LOTIO0 R

Left Side Siope. 300 H:V
Right Side Siope ~ 2.00 H:V

Uischarge 36.26 cfs
Resulls

Depth 180 #
Flow Area 81w
Wedtted Parimu 1026
Top Width 952 1

Critical Depth 167 & &—— FLow DEPTH < HEBEHT OF DIKE — ok
Critical Slope 0.015419 W/

Velocily 400 R

Velocity Head  0.25

Specific Enery 215 R

Frouds Numb 072

Fiow Type  Subcritical

Thie: GRDA Praject Enginesy; HF
2%, 018 - run-on run-off plargrde fm2 ABM Englnoering Flowblaster vi.1 [8140]
AOMOME 121048 PM © Hoestad Methods, Inc. 37 Brookslde Road  Waterbury, CT 08708 UBA  (203) 7551668 Page 1ol 1
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